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PERrORMANCE GRAMMARS® 
/ by 

Jane J, Robinson 
Stanford Research Institute 
Menio ParktCatifornia 




0. INTRODUCTION 

■ / -I 

^ . . . ' •■' 

There;is a passage in IlicfiUgh thfi:Lflfikip^ 
Queen and the Red Queen to see if she' is worthy to becbme j/cjNen herself. Th« White Queen 
asks h^r: "What^s one and one and one and one and one and one and one and one and one and 
One?" Alice says, "I dont know. I lost count."^4nd tt^eh the Red Queen says, "^he can't^ do 
Addition" The Red Queen was obviously \^r6ng to inf^r from a single perforiifnce that Alice 
was Incompetent to 'do Addition', ' . ' ,^ 

. ■■ ' * . 

It was^Ch^msky who elevated th^distirotion between what one is able to fl<> and what one 
actually ddbs on a given occasion t(^^)e^tatus of a fundah«ntal distinction in linguistic theory. 
In explicating the notion of 'grar^tical rule' (Chomsky 1961), he proposed to use the term 
competetwre to refer to a spea|(^'s implicit and intrinsic knowledge of his language and the 
term perforriBanee to refer lD::iir^ use he makes of that knowledge at particular times. He also 
proposed to divorce the n^ion of grammar from alt concern with performance: grammar was to Jbe 
a reflection solely of (»fmpetence. His stance in this respect goes far beyond the customary 
acknowledgnj^t of ti^need to normalize linguistic-data before attempting to state the 
systematic riegul»;i(j^ that are discernible in it. His claim is that it is not possible to 
uhd^et^nd perldrn^hce without first abstracting the universal properties of the grammar^of 
fiatunaCjangua|es/from the flux of occasional utterances and thereby gaining insight into the 
innatjs'sthfcli^ire the human mind 

A^^r^menf view Is that universal linguistic properties are really only manifestations o 
l^roa^lr costive principles that underlie the observed regularities In behavior. (Kuno \^\' 
Kimbati i973Kjn this latter view, the internalized rules of our implicit grammars are noUnKately 
given but haya^volved frdjcA the interplay of cognitive processes with our exp^lences in 
c»»nmijhicating Wini each otner. As a result of the interplay^ the rules incorporateperceptual 
itrat^ijes and^ constraints; therefore it is impossible to eliminate performance factors from 
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mmars. Some of the evidence for thiaview iSLpresehtedinSection 1 (Rules and strategies) in 
course of a more detailed examination of Chomsky's Initial statements concerning the dlviision 
between competenbe and performance The next section (Section 2. Rule-governed variation) 
exhibits an exteMonof the, notion *rule of grammar^ proposed by Labov, that permits explicit 
incorporation of data from performance. In Section ^(Context-sensitive performances) 
several rule-governed regularities discernible in seven Recorded dialogs are analyzed to e)^pose 
the strategies and constraints operating in actual performances. ' ^ ^ 



1. RULES AND STRATEGIES 

AltTk^gh he is ultimately interested in the human ml 
connection<:homsky asserts between grammars and the 
of a language describes the intrinsic competence ( 
that it generates the sentences he is theoretic^ly 
is a theory of sentences, not<«f utterances. Since 
time, his grammar does not describe even the ideal spc\ak 
"What's one and one and ona.." and stops at ten, but her 
one and one and...." If she is tireless and immortal, sh^ 
sentences she could have uttered will go unperformed 



td and its Intuitions about language^ the 
nllndls subtle and indirect A grammar 
an ideal speaker-hearer -in :tKe sense 
e of producing and comprehending. It 
grammar Is timeless and performance takes 
3r*s performance The White Queen ask S| 
grammar allows her^o go«n droning "and 
may never finish. Then all the other 



cap tbi 



There Is at least ^ne dismaying flaw in the 
performanca As long as grammarians are encouraged 
dustbin^lal^elled 'perforrnance' and send it off to the psyi 
sentences that no speaker ever utters, no hearer 



concept of grammar divorced from 
p sweep awkward phenomena Into a 
lolinguists, their grammars will generate 
adily understands, and almost every 



language user rejects as Mngrammatical unless ccf^edbyla linguist. A classic example appears in 



(1). Given a little time and a little lingu] 
parapy ase its content, as in (2). Few,w( 
is no^Way to. exclude it from the 
performancei and such grounds ar^ nol 
competence. x 



c sophistication, people can comprehend it and 
^ judge (1) to ob acceptable, but the claim is that there 
oi English \except on grounds of dlfflcuHy of 
admissible In grammars that dre wholly concerned wit^^ 



fammar 



(1) the house the cl^eese the rat the cat theW chased caught ate lay in was buil|^ by Jack 

(2) the housein which lay the cheese that wa^eaten by the^aTlflat was caught by the cat that 
the dog^enased was built by Jack 



Chprfisky ergues that this strange state of affairs is "nB^^s^ranger than the fact that 
someone who has learned the rules of multiplication perfectly (perhaps^ithout being able to state 
them) may iJnable to calculate 3,872 x 18,694 in his headt althdjghhtH^ rules that he has 
iastered uniqiieliy determine the answer." (Chomsky 196 l,^ppif-8) The' analogy is not very 
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compelling. Onecannotgiveanexampleof a product generated by rules- of^ltlplication that is 
both corriBct and 'unacceptable'. 

Perhaps a iMtier analogy is that of ct^ess. For each piece, a rule in the grammar of chess 
defines its legitimate moves. But there are also stratdgies that guide the choices of a competent 
player, and there is one genera) requirament that partakes of the nature of rule and strategy. It 
is the meta-rule that says, TJo matter wh at the other rules say about how this piece can move, 
ihey^carmoi be apj^liedlf ihe result is to put your king In cheek.- -An^^approximale couhterpart 
in the language game ie; t)on*t use rule comlslnations that create incomprehensible sentences." 

Looking again at sentences (1) and (2)^ we see'that their prepositional content is the same; 
they are close paraphrases. Inthe diffioit sentence, the structure is deeply self-enibedded. In 
the easier orwi optional transformations have invert^ the relative clauses to produce 
perceptually simpler right-branching coristructiQrf^; Sorne of the surface structure differences 
between the two are represented in (3), which showslww the embeddtngs of (2) appear to have 
been flattened in figure 3b. 




house cheese rat cat dog chased caught ate lay-{n was butit 




house In-lay cheese "eafsrwhy rat cauflht-by cat dog chased wa,S7built 




A line drawn above the sentence connects a head noun with the verb ^t serves as subject; a line 
beneath the sentence connects it with the verb or preposition for which It }« object 



As a result of flattening, sentence (2) Is easy to dompreb^Kl It can be parsed on the 
run without overtaxing one's short-term memory. (In a recent artibi^^ Kimbjoll j(1973) claims that 
performance lindtatlons on short-term^mory make it impossible io parse the constituents of 
more than two 'open' S's at the same time. Sentence (1) requires parslr^five at once.) 

In addition to l^ing flatter, (2) cpryslstentiy marks the iMginnlngs'^f constituent boundaries , 
with function words that signal the type \of constituent likely to follow. Lacking such cues to the ' 
-SiryctUEejoUlVa hearer is in ^danger of being led down the garden path of a false parse as hfr - 



processes it, so that he misconstrues the initial series of noun phrases as a single conjoined noun 
phrase subject Disillusionment comes when a verb is encountered where a conjunction was 
anticipated, and he finds that re-parsing is necessary^ if the sentence is to be properly 
understood. This consequence, following from the deletion of function words, shows that 
deletion transformations, like flattening transformation®, are related lnsepar.ably to performance 
as well as to competence. To give another example/ deletion of the function word ttiat when it 
introduces an embedded complement i;lause in subject position is unacceptable and likely to be 
judged ungrammatical because the result regytarly misleads the hearer into processing the 
embedded clause as if it were the main claused the sentence. (See the examples in (4) below). 
On the other hand, It is acceptable and grammatical to delete a that when it introduces an 
embedded clause In object position, wher^the class of the preceding predicate predicts the 
possibility of embedding. / 

(4) a the was angry frightened everyone 

b. everyone was afraid (that^he was angry ~. 

c. that he was angiy frightened everyone 

d. it frighteoed everyone that he was angry 

* 

A study of how people process sentences llkethese has led Bever (1970, p.20) to propose 
that at least some grammatical rules Inevitably obey behavioral constraints because "children 
will tend not to learn rules which produce speech forms that are hard to understand or hard to 
say. Thus, whatever aspects of cognition are utilized directly in speech perception will be 
ref lected In certain properties of linguistic grammars." 

It is a truism that we tend to see what we are prepared to see and hear what yve are 
prepared to hear. This truism translates into a general iinguistk: principle that acceptability 
and grammaticallty are related to predictability. The principle shows up In the statistics fbr texts 
that have not been 'made MP* to illustrate iinguistk: points. Consider again tli« preceding 
example: thai bfit WiBS an gry friyhtenad everyone. It is grammatical and the first word signals the 
possibility of encountering an Initial embedded clausa However, the possibility Is even more 
strongly signalletf if the embedded^ciause is extraposed to follow the predicate frightened as 
in f4d)p it frightened everyone that he was angrv. It Is noticeably rare to find embedded clauses 
In initial subject position, as If speakers and writers Intuitively avoid introductng complex 
sentences too/abruptly with too little advance warring. In examining seven extended dialogs)^ 
In casual speech (to ht descrllsed more fully In a following section), I failed to find even one 
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embedded clause in subject position, although there wefe many embedded object and predicate 
cpmplement clauses. The examples In (5) are representative; each comes from a different 
dialog. Places where a that vyas deleted are markecl with a «; retained but deletabte thals are 
enclosed In parentheses. The predicate that precedes and jiifredicts the embedding Is underlined. 

(5) a. Your first comment was (that) the diagram didnl match ... 

b. The purpose for those waaherc Is (that) the motor has to be able to elide .... 
C. ' Before vou start, be sure » you turn each of thoaa aU. ; 

^ d Wi^l, that mssns. « we'll have to remove ... 

e. I don't suppose « the consultant knows where 

f. Make sUEfi # the groove in the flywheel lines up with «« 

g. Is it cfiCCecKthat) the strap Is attached to the pump7 

If the concept of grammar divorced from performance faiJs us as a theory of sentences, It fs 
completely irrelevant as a theory of sequences of sentences Ih q discourse. The timeless 
competence grammar stops at the boundary of each unuttered sentence that It generates and 
starts over. It can enumerate sentences in some canonical order, but canno> generate them )n 
a functionally appropriate Arder, even thought, the syntactfc structure/ word choices, use of 
anaphora, and selection of^ prosodies of every sentence dre affected by past and anticipated 
utterances. Judgments of the acceptability of sequences of sentences are clearly related to 
predictability, even though we cannot predict precisely In alt cases. For example, If from the 
sentences In (6), alt ordered pairs of (a) followed by (b) are formed, we can predict which pairs 
will be judged acceptable and which will not To follow what did iMm doi^ with Bill was btl b3£ 
jAhQ is predictably inappropriate So Is the sequence I know Tom hit Harry , but who btl @lil2i 
ifiha tipl bim (with high stress on hit). Some may hesitate to apply the terrii *ungrammat)car to 
sequences of grammatical sentences, and yet It is difficult to say in what respect the reaction to 
such sequences differs from the reaction to the single sentence: I know Tom hit UftCC^ )2Ut JflhQ 
HIIBUl 

■ (6) a. What happened? 

What Happened to Bill7 
What did John do? 
I know Tom hit Harry, but who hit Bill? 
I know Tom hit Harry, but what did John do7 

. b. John hit BliL 
. JOHN hit Bill. 

' * JOHN hit him. • ' v 

-John HIT him. 
BILL was hit by John. 
Bill was hit by JOHN. 
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lit in the examples of (6b), the pronoun blm is equated with then the propositionai contend 
is the same for aii of the examples. Thpir surface differences arise from options provided by 
grammar for paraphrasing \he propositionai content in order to foreground some portions ~9nd 
background others. These options serve a strategic function in the use of language, allowing us 
to deploy the resources of the language so that complex meanings can be delivered gradually and 
partially, without^ loss of coherence. We can take into account, a$ the information is bciing 
delivered, what has already been said— what is 'old* information, and link the new information to 
Jt. We can do this because the relationship between the old and the new Is signalled by the 
choices among systematic grammatical options available to speakers for organizing their 
sentences. (Cf., for example, H^yiday 1970; Sgatt et al. 1973.) The reason why Bill Jfi^as btl by 
ioho sounds odd following what did John do? is that the use of the passive In this ca^ttvmJts the 
item John into the foreground, highlighting it as If it were newly introdgced into the discbUC^e, 
while at the same time plaang Bill In the background as If it rejDres^ted old^ and therefo^ek. 
predictable information. When it follows What hap pened tfi on the other hand, the same 
sentence is acceptable and the use of the passive enhances the coherence of the two 
sentences in sequence. 



2; RULErgOVIWED STRATEGIES . 

.1 

We have seen that the passive transformational rule functions in two similar roles, making 
sentences more comjDrehenslble by flattenihg the structure of a single comjDlex sentence and 
by restructuring the content o^n Independent sentence to relate it coherently to the content of 
preceding sentences. The passive transformation Is optional; the possibility of applying it or 
not applying it introduces variation into the structure of the same propositionai conf^nt. 
Although it is optional, we can predictlo some extent when It is likely to be ajDjidied. 

Thenotlonjpf systematic rule-governed variation has recentjy emerged as the central theme 
of a new paradigm for linguistic research (Bailey 1972: Batley and Shuy 1973.) An important 
part of the new paradigm is Labov's extension of Chomsky's notion rule of grammar' to include 
the notion of 'systematic varttion'(Labov 1969). It Is not possible to give an adequate treatment 
of the theory and methodology of Variable rule' grammars here I will Instead give one example 

' to illustrate the concept and the conventions for writing variable rul68, to show how it is possible 
to retain the expHcttness of generative rules white accommodating the variability of observed 
performance.. (For extended treatments^ see Labov, 1972, 1973; G. Sankoff, 1972; Cedergr^n 

"and D.Sankoff, in press.) ~ ' 

The example is a kind of 'fast speech' rule that asserts that /t/ and /d/ are ojDtionally deleted 
before a word boundary. The rul0 is clearly too general. While ^he final /t/ In the ishrase k&pl 
eoijig, might be deleted in fairly stow speech the final /t/ oi got awaX-is lil^el/ to persist at 
much higher i^eeds. The contextual features that favor deletion dr retention of /t/ and /d/ are 
given by a vari^le rul^: 
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Variability Is indicated by angle brackets. Angle brackets endoslng the rewritten element on 
the right of the arrow means *'is variably rewritten as." Cbnoblned with 0, this mean^ ''is 
variably deleted" Angle brackets In the contextual part of the rule enclose lists of features or 
categories whose presence affects the application of the rule, favorably or unfavorably. 
Elements not enclosed In angle brackets are obligatory. 

The rule states that the most favorable environment for deletion of a word-final dental 
obstruent is in a monomocphentfc form in which It Is preceded b/a continuant and followed by 
a word beginning with a consonant, as In bfltd bS£k< The least favorable is the envlronnoe'nUn 
which it functions as a past tense morpheme and precedes a woVd beginning with a vowel, qa 
inmifififid it There are various intermediatejikelihoods of deletion, exemplified In (8). 
/ " * ' 

(8) a. hold back — > hoi back hold off »> hoi off [ 

b. last man —> las man last one las one 

c. kept going — > kep going kept all of It kep all of it 

d. missed me —> miss me milled it -'—>mlss It 

From empirically established frequency county of /t/,/d/ deletion in various ertvlronmentf 
e statistical method derives probability coefficients for each contextual element independently 
. Given an input stringr the values for the contextual elements actually present' in the string are' 
inserted into the formula, which combines them and calculates the probability that the dental 
obstruent will be deleted. Cedergren and D. Sankoff (In press) view the probabilities assoctatec^! 
with the rules as "properly part of competence" and claim that -performance is "a stattsticalj 
reflection of competence." . 1^ 

The example, given in (7) for a variable rule contains only linguistic variables in thf 
contextual part. However, the method extends tb any contextual factors, lingutstiti or^extra^ 
linguistic, assumed to affect frequenftiy of., rule application systematically. Covariation o£ . 
appllcatlonfrequency wlthdlffcfrences In age, 8ex.clasa, and style of speech have been studte(| 
ftir rules In various lan^ages by various investigators. (See-C^reQcts previously cited.) It 1^^;. 
not necessary for the contextual factor to appear ip the body of the rule as a feature or categorj^ 
'tie probabllil^ value. c^n ap'pear In the formula; for predicting application, once the releyanft 
contexts have been ldentifie{i and frequencies have been established. Irv -principle we coul^l! 
incorporate any systematic linguistic behavior into a grammar, even Includlr^ slips of the< 
tongue and hesitation, pauses, both of wNch have been shown to be rule-govern^ (Fromkin 
1971; Goldman-Elsler 1973). More practically, we now have a theoretical franoeXo direct the 
gathering of data from real peHbrmances on the frequency of application: of well-established > 
transformational rules like the passive, so that we can study the contexts which appear to favor 
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or disfavor their application. It is a frame tlvit allows us to include the extlra-eententlal 
di scouree contexts of what was said before and after. 

In \Ae next .section we wilMook at some actual pbrformances, noting the contexts that appear 
tfcTsKape thie utterances, bui before we do^ I would lilcatto illustrate more specifically how Ihe 
passive transformation, revamped^ a variable rule, mfght operate taproduce tlie flattening of the 
kind of self-embedded structures we ioolced at earlier. The relevant context for rule application 
is given in the SD (structural description) part of (9). SC gives ibe stl-uctural change. ' Note that 
the presence of a V preceding the V affected by the transformation is a favoring context for 
applying the rule. The examples below the rule show some effects of application and norf- 
applicatiori. It is assumed that the rule applies cyclically from deepest to least embedded 
sentence. . r 

(9) Variable Passive Transformation 

SD: NPl X (Vl){V2)...(Vi) VjNP2 X 

SC: NP2 B EVj-EN BY NPl X (Vl)(V2)...(Vi) X 

a. 



(i) the dog cha8ed(\/>some cat 

(ii) some cat was clia&6d(V) t^ the dog 



'b. (i) ' the cat the dbgchased(V)*caught{V) some rat 
(ii) the cat cha8ed(\^by the dog caugbHV) some rat 



c <i) the rat the cat the dog chased(V) caught(V) ate(V) some cheese 

(ii) , the rat the cat chasediV) by the dog caught(V)ate(V) some cheese . . 

(iii) ' some cheese was eaten(V) by the rat the cat chased(V) by the dog caught(V) 

If we start the cycle with input (9a.i) and Passive is not applied, weehter the next cyc]e with 

Input (9b.i), which favors application becauselt has a V immediately before the affected V.- If 
' Passive is sttll not applied, we enter the next cycle with Input (9c.i), where the pfescfnce of 

two Vs before the affected V makes application stili more probable. . At some point In very deeply 
< nested structures, the combined effects of preceding Vs should predict appHcatton with a 

probability of one^ Indicatlng'that no competer^ ^iPeakbr has been observed to fall to japply the' 

transformation In that context. 
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3. CONTEXT-SENSITIVE PERFORIlMNCES 

I propose now to look at some concrete linguistic performances to ^e^hat kinds of 
syntactic constructions occuri what functions tl>ey perform, and how they cp^^ary witMeatures 
of the context. These are the data needed for generative performance^ ammarMhat assign 
j^robabllltles when given a proposed utterance and the contextusL-features In which It Is 
embedded As Halliday has pointed out, If we know the context, it Is surprising how many 
features of the language iurn out to berelatable to {t "... not ... that we know what the ptirticipants 
are going to say; [but] ... we can make sensible and Informed'guesses about certain aspects of 
what they might say, with a reasonable probability of being right There Is always, In la^^age^ 
the freedom to act untypically but that In Itself confirms rather than denies the reality of the 
concept of what Is typical.^ (Halliday, in press.) 

The perfoniiiances to be examined are the ^ven dialogs previously cited They belong 
to the central paradigm for communication: the dialog that occurs when two people are • 
working together at a common task whose nature motivates tfiem to comnfunlcate In order to get It 
done. In each of the seven dialogs there is an expert and an apprentice, and the apprentice Is 
doing some work under the partial guidance of the expert. Conditions differ with Vespect to 
vition and channel linkage (seeTat)ie 1). IntwQdlatogstheeXpertcan see what the apprentice 
i* doing at any moment; In one he cannot see at al^, and the apprentice must describe objects 
and states of affairs; and in one, vision Is limited In all four, of these dialogSi thi channel I* 
•peech. In another situation, the participants do not communicate directly, but through a monitor, 
who relays messages between them. The expert uses writing as the channef f<»' communication, 
while the apprentice uses speecK- The monitor accepts messages through either channel and 
convertathemtotheother. This Interposes^a time delay. In this situation the expert cannot see 
what the apprentice Is doing unless he requests that a television camera be turned on and 
directed to a specific afea. Three dialogs were collected under these conditions. 

. ' TABLE 1.' Cbndltlons for the Seven Dialogs • . 



it 



^ DlAlflg 


Vi»ron 


MonHor. 




Apprentice 


1 


yet ^ 


no 


RF 


JT 


2 


limited , 


no 


RF 


FW 


3 




'no ' 


RT 


RF ^ 
WP 


4' 


no 


no 


"RT 


5 


on request 


yes 


JK 


DN 


6 


on request 


yes 


JK 


PB 


' 7 - 


on request 


yes ' 


RF 


JP 



The style or 'register* of ainf>e'dialogs except the last Is that of casual speech. None of the 
speakers is self-conscious. Once they become task-orienfecj, there Is no discernible awareness 
that someone is observing their llngulstlci>ehavior. The situation appears to solve what Labov 
calls the Observer's Paradox; To'^obtaln the data most Important for llnguisticJheOry, we have to 
observe how people speak when they are not being observed" (1 972). 
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Since the diaiogs were not controlled, generalized observations based on thent are 
necessarily impressionistic. We are making some trial runs, to expose the overall problems with 
a view to designing more controlled experiments later to collect more tractable data, We ara- 
Interasted in seeing the full range of interaction betweeK -two participants when the main 
External structuring is imposed by the nature of the t^, and then seeing what changes occur 
under the distancing effjscts imposed by lack ofsbatedvision and by the monitoring delays. One 
of our research goals is the design of a perwiTiance grammar for man-machine dialog. 'We« 
would like the grammar to generate a s&bset of English that is 'habitable^ for the. user, that 
means that we need to consider how the total system hangs together for a given type of discourse 
and how to excise part of it without severely disrupting the rest " *■ ' 

Our examination of the.dialogs will be guided by the model shown schematically In Figure 2. 
A linguistic performance requires at least IWQ performers, at least one meiiaye^ in a eodap 
transmitted through a chaDDeballof them.embeddedin acoDt^xt. In the schematic representation 
for a single message, I have distinguished the two performers as ^sender* and Vecelver*, rather 
thanas*speaker*and *hearer*, because the channel may be writing as well as speech. Some 
models of communication distinguish other eletnentsas well, but this one offers a convenient way 
'of looking at a linguistic performance With a view to getting data for a performance gr^mar: tt Is 
an adaptation of the model of Buhler (1934) as modified by Jakobson (1960). Their schema 
represents context as if it were an element distinct from the rest. I think If Is Inportant ta 
emphasize that the context embeds the othec elements, .The relationship between sender and 
receiver is part of the\ontext that affects theshapeof the message: the message changes the 
context even during the course of its delivery, foeeomihg part of the context for llnessages \o 
come. It also ch^anges the relationship between sender and receiver. This is a dynamic model, 
andaperformancegrammarissensitivetoallthefeaturesotthecharigingcontext ; ' 

^^^^ 1 -A COMMUNICATION MODEL, 

■ • . ■ \ 



\ 



Although all the eleimTita shown in <i«) are Mhere* In every tingle linguistic 
performbncdt one or itior6 may -be overtly emphaslzet^ and the shape of the mettage reveals 
ihls emphasis In syntax, texfcal choice, and prosody. For example, exclamatipns emphasize 
this sender. They give more Information about Hs Internal state than about his relation to the 
received or to the extei^l context Interrogatlves and imperatival- generally emphasjze the 
receiver. Declaratives areHtje most unmarked form. According to ti)a performative analysis, eVery- 
underlying structure of a decl^atlveJt^fJbeJorm I tiaU (that S)f where a highest S embeds thb 
S that becomes the sentence., (Ross 1970.) Elements of the highest S are deleted 
. transformcftionally, ellmlnatinjsE' overt signs of sender and receiver from the utterancOi unless the 
. forms,! and yjiu show up In the lower $. CSm OO) TNs Is a *daep. structure* 
acknowledgment of the pragmatic fact that sentences are td be uttered and heard. 





THE FAUCET IS_LEAKING 

The forms i and ^ are not pronouns like it they, b& fii^fl, etc.; th^ are ihdexlcal 
expressions denoting the sender end receiver of a message during its transmissions When 
tiney occur in declarative sentences they are oftqn mixed In varying degreiss of emphasis with 
refer|»nceiB to the external context Comparis, for instance, t)^e opening .utterances from two 
diffef|»ntdiaiog&('A'pree^dinga ' 

(12) a. A: I have ti^s faucet hisre and water seems to be coming out at tiie wrong^place ... 

water is lealcing but from that flM horizontal surface and I do^i^^hink If ^s^ 
^ tCv.Socan you help, me fix that? (Dialogs)* \ 

X b. A: the faucet's leaking around the base of the spout (Dialog 4). \ 

: ^ \ln (12a) the selxler reports , his ihternal state; that is, his reactions; to the external context 
. along with information about that part of the context He ends with an explicit appeal to tlie 
refeeiver coded in an interrogative sentence In tlie second example there is;BO,^o>?ert 1 and tlie 
appb^ to the sender is not explicil^. The interpretation of the declara^e st^tementX as ^n 
appeal is influenced by the apprentice/expert relationsbip of sender t^reqalver. 

There were a surprising number of exclamations in the dialogs, but expressions of internal 
\ states of participants sometimes took the form of an almost impersonal report of relevlant' jdat^ ' 
The range is from tt^e classic example of a four-latter oath to relieve the feelings of an 
v apprentfeeNvlio brought Ns hand^own hard on some exposed nails through expressions of less\ 
paitiM surprise and on to repor^d of worry entirely relevant to the task orientation of the^'' 



(13) a A: Rats, I made a mistake. (Dialog 2). 



\ 



13 



b. A:/ I fourKi a sroati screw on the floor which ialways makes mis nefvous when I work^ 
on machinesi>ut I'm al most certain it's not from the compressor. 

Show me the screw^ please. (Dialog 5) 



meU^ screw^ple 
I we have anothei 



In the second example we have another case in which a declarative is interprete<l as an appeal for 
advice because of the retatlonsNp of the sender to the receiver. 

pical series df messages in tl^ dialogs are exchanges in wNch the expert directs or 
advise(8 the apprentice to do something and the apprentice >t!ki;owledges teceipi of the 
mesMga Qka^iservdsthelatterfunction most frequently. The apprentice^then initiates a new 
eKchange by indicating that the directive has been fulfilled. Her^^jagain,. okax fills this function 
frswntly, but Wlwther with a consistently different Intonattbn from4be'0r»-acconv>anying Its 
utterance In the bther function is not yet dear. It is a possibiiity worth investigating. Embedded 
Jn iheae exchanges may be a subordinate exchange in which the apprentice asks a question about 
a/current diredivej or points to a problem encountered in tryingJo_MM.il, a|id the ei^pert 
jslies. Deutsch (1974) analyzes the discourse structure of the dialogs, relating it to tKe 
tructure'^of afwc^kstatjonMask model. I shall concern myself mainly Awith the syntax. 

Because of the naturb of the task and the relationship between the participants^ many 
messages are oriehted towards "asking for and giving information, especially the kind of 
infcHTnetion called 'advice.^ When paired messages having request/response fictions wi|h this 
drientatiWare^nalyzed, it becomes clear that they are often a sir^te unit syntactically and. 
semanticallyXBs well as functionally. For example, the syntacttc relationship of each 
request/response pair in (14) is so regular that it is possible to specify a simple series of 
transformations tpjt takes the pair as input, outputting a single well-formed declarative that is an 
answer io the request The elliptical responses occupy syntactic slots and contain the semantic 
features defined by the request, with occasional redundant overlap with parts of the request. 

(14) a. A: Which side do you call the front? . ' 
E The side with the Sears label on the tank. (Dialog?) 



\ 



b. A: Which tools shtould I use tcf get the bolts that are hat^d to unscrew?' 

E: Use the 1/2" box wrench and the 1/2" combination wrencK ^Dialog 6) 

c Ar How tightly should [Install this pipe elbow .... 

E: Only snugly. (Dialog?) ' 

d. E What are you doing now? \ . 

A: Using the rulers togetthenutsinunderneElt|ithe,platform; (Dialog 7) 

e. A: Shoukiltakeitailthewayoff? 
E: Take it all the way off. (Dialog 3) v 
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For (14^ the transformations are particularly simple. Th6 request^ converted to de 
form by uridoTh^ the Inlerroguttve inversion-a^deliminating the auxiliary 00; the you 
vti^ith the exchange of speakers, and the response replaced the WH-markedJ^P of the re 

1 call WH-side the front : 

r call the side with the Sears label on the tank the front. 

In (14^the word sidfi occurs in both meml^ers of the pair: in the WH-marked NP of 
request and IrHts replacement NP inther«8pon$«e. In (14b) the replacement for whtmtfifllld 
not contain an oeoirrence of the word tfioLs, l?iit does contain nouns referring to lobjects 
which the word igd is a superordlnate term This Is a general pattern with re^pec 
replacements involvi^ ptt^er parts-of-speath as well. In (l4c) the WH-marked phrase 
adverb of degree — how ilghtly. which is superordihate to only snugly. In(14d) the prfi-ver' 
the what signal that tt^e request is to be ^Isfied by specifying an activity. The cor^ersip; 
AUX doing what -» I am using ttie pliers,' Tt^ pro-verb DO is superordlnate to thie ^sfi th 
replaces it. , / - .; \ 




The request in (14eJ.hfis no oveHl WH element. Requests Hike this are sometimet calte^^ 
Yes/No or 'pota>''. ^I^es'tions. However, tt^ere may be more than two alternatives, ^6 thaUamot^^ 
general f o^m underlying the type is the W|^-OR or whether tritStrbgati^e, In the exdfiApl^ la y^p* 
would have k>een appropriate, but ia simple 'no' leaves unresolved whett^er the apptWlti^eVhoul^J 
[£ay:^ il QD or tal&fi if w. or take it part-^way off or take some ott^er action Consequents it |e 
appropriiate for the response to repeat {he Words'of the request as it does; it could e^rihavd 
been prefaced with the full yojj should . In tact, it w^ould not be wrong in any of thk ex|imples to 
spell out the full declarative form of the answer instead of giving the information ellfpiic^lly, but to 
dp so would be redundant precisely because the request, contains the syntactic ana sernantic 
specification for everythtngin the response except for what is different in the res^pns^, the new 
information. 



Speaking generally, one concludes from the examples that a performance ' gramnjar must 
include a theory of pairs of sentences that constitute an exchange betweubn participants ;in a' 
speech ^Vent, in order to account on the one hand for the well-formedness of elliptical 
sUtterancest that wf^n judged by a competence grammar alone are ill-formed and Incomplete, and 
on^the otiwr hand forth^r predlctabiliiy 

An^itieV grammatical regularity that is. discernible in the dialogs la the regular ^et o^ 
relationshnii^ holding among certain declaratives, Jnterrogattves, arxJ imperative^, wheniever 
the declaratives and interrogatives contain tt^e index^ba) words land ys&h a perfomriative Verb 
denoting tt^e conveying of information^ arxJ the auxiliary shfflJld or an equivalent, biyfita* 
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The close relation Junctidnally between Interrogattves and imperatives is easily noted 
Interrogatives like "would you show me the pressure register so I can Identify it?" (Dialog 7) 
have been cited as 'polite* imperatives But the dialogs show a relation that both functionally and 
syniaotically goe^l^yond an adjustment that merely makes an order palatable/ Where 
iunction to be performedis satisfaction of a need for information, the request may Just as easily 
take the syntactic form of either an Interrogative or an imperative: what aiie ^QU dfiiog? or 
ma ydsat ^fiU ace dfiine- Ever^ interrogative c^ be converted to an imperative with the addjiKon 
of tfiU mfi Just as every imperative can be converted to an interrogative with the additjon of 
IttfiUld XfiU» with appropriate adjustments in wprd order in each case. By an equallyysimple 
transformation, every imperative can be conyertekto a declarative with th& addition/of Xfiu 
£hfiUldr XfUi haye tll» I would SUgged thk or I \^ould suggest V-rng . See, for e)^mple, "I 
would suggest holding the washer and nut in one hand..." (Dialog 7), 



These transformational relatlohshipd allow requests and responses to 
various syntactic guise8,dependlng on optional deletion of variable amounts of^ 
are illustrated in (15). 



'show up in 
laterial. They 



/what 1 should do 



(15) a. I ten you that you should tell me^^^^^j,^ , ^^^^^^^ 



u ..11 —/what I should do 
— you should tell mejv ^^^^^^^^ , ^ 

' ^/what I should do 
j^teii me^^^g^j^gp , 5,,^^,^ do X , 

__^/wh8t should I do f 
V should I do X 

b. I tell you that you should turn it off 

you should turn it off „ 
^ turn It off . \ 

\ 



(DECLARAtlVEK 
(IMPER^IVE) 

(INtERR9bATIVE) 

lESPONSE) 
(DECLARATIVE) 
OMPERATIVE) 



Those who have followed the field wItt recognize, in (fyO- below, that the transformations 
involved are Independently well motivated. That is, (ransformatlon that produces the 
imperative from an underlying I tell ypu for you to go home is like the one producing ^fiuabfiUlsl 
f o home from I tell you that you should go hornet whare tha/embdddedflentence is introduced by 
the that -complementizer rather than by the fficria-pniwlernentizer. In this case, the 
declarative is generated by deleting the performative elehie^s of the highest S, exactly as 
proposed by the performative analysis for all de/clarati^. ' The Imperative involves, in 
addition, the well-known Equi-NP deletion transformation, which, deletes coreferential NPs* in 
structures like that of 
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I TELL YOU THAf ! S 



I 




YOU SHOULD^ GO HQM 



YOU SHOULD GO HOME i 




\ 




EOUI NP DELETION 
■ > 




I TELL YOU FOR TO 



GO HOME 




YOU GO HOME 



N. 

' bri JibL'* H'i"^^ '^"^^ . Involves the same 

b.tJ.«Tl^".'t r'"""^* "' the matrix .entence do., not. Iway.di,tlngul,h 



(18) 



A: 
E: 
A: 



A»>a matter of fact I d(d (Dialog 5) 
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I TELL YOU FOR-TO S, 
I I / 



\ 




\ \ 

\ \ \ YOU TELL ME WHETHER S, 



\ 



\ 




THE F/lufcEt IS LEAKir^ 



1 



/ 



PERFORMANCE SHIFT DELETION 




WHETHER S3 




THE FAUC^ IS LEi^KING 



I o/lNV|RSION TRANSFORMATION 




IS THE FAUCET LEAKING 



(17) 
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Notice^at the response is in the form of an interrogative. Part of the interpretation of Vne first 
utterancia as a request depends on oher kinds of extra-linguistic J^nowledge as welt: the 
knowledg^of iUe importance of Iceepmg tracic of tools when engaged in a task. 

WhetherV typft questions depend on inversion for marking as interrbgative.' However, in , 
English as in otnerlanguagejtisppssibleinspeechto signal tNs kind of question by Intonation: U 
comes Qftt rath^^thandQ^ii£|un&flft Therearemanyexamplesof this kind of marking when ^ 
apprentice and exp^t were in v/tice contact Usually Ihere were other marks or clues as welliSs 

in: A / 



E; 
A: 
E; 
Af 



And these we ^Mrri off ... you turnt^ your right. 
You mean counterclockwise? 
It would be clockwise. 
Oockwise. Ok^. (Dialog 4) 



/ 



^n thijs example xfiU (Qean/is a clue, as well as intonation. It Is unusual for a sender to tell a 
receiver what the receiver misans; it is u^ai to ask. 

Tt^ exchange in (19l( illustrates some other functions toward which messages are oriented 
\mark0dly. One is £fid& orientation. In(19)theapprentice^lscheckingthe meaning ofthe phrase 't.9. 
y<HiK right' by offering/a recoding. TNs Is corrected and he echoes the correct word. This 
echoing of parts of the message previously sent wad quite common when apprentice and expert 
spoke directly to each other but were notin eye contact. 

When the expert could not see what the apprentice was doing, the means for code checking 
were qf course effects. Much of our common code for concrete objects Is establishe^d by 
pointing or delxls. when;thls means Is withdrawn, verbal description becomes necessary. A 
striking example shows up in the comparison of two dfalogs, one where the expert could see < 
and the other where he could not 



(20) a. E: ... youhave a top piece with a knurled section that you can take ahold of .... 
A: Whalrs a knurled section? 

E: You've got your fingers on it (Dialogs) > . , ~ 

b. E: Now lunderneath that Is what they call a cap assembly. It has a knurled flice 
arou^ It right above the spout itself. . 
A: Wha( does 'knurled' mean? ' 

E; Little liVws running up anddown on it so you can take ahold of It (Dialog 4) 

Another example of the effects bf lack of vision appears in (21), where It Is combined with 
effects of lack of a shared coding convention. The crucial phrase is the deictic ]hs. fcODt 'In 
front' of an object Is miltlply ambiguous. It may mean 'between the object and sehder or 
receiver' when either of them is facing It, or It may mean forward of the front' of the object itself. 



messages put in buffers were delivered out of sequence. On the next $essiony a^ strategy of 
retiring the apprentice to address ^e monitor and wait for a *yes* before proceeding proved 
unv\rorkable. On the last dialog, the monitor simply interrupted the apprentice wh^n a message 
was underway from the expert, but the problem was not entirely solved andsomemixups still 
occurred. 

It appears as if on some occasions the simultaneous sending of messages occurred because^ 
both participants got nervous if nothing was coming across the channel, and both were set to go off 
after an interval of silence that was roughly the same for each. Long sitenoes also made the 
monitors nervous, Both monitors adopted the strategy of starting to relay the expert's longer 
messages before they were complete, and to signal by iDtonation that there was more to come 
even though the pauses were abnormally long' Unfortunately, we cannot study the acoustic detail 
of the^e Interestingly deviant intonations for the light they could shed onMhe function«of 
intonation in signalling sustenslon or finality. Since these dialogs were trial runs, we had not 
tried to tape tt^em under good sound conditionsa However, the phenomenon is probably 
reproducible, since different monitors produced it independently, , 

Dtaiog 7 recordsthetime of transmission of each utterace. The reader might try the effect of 
placing a sixteen second delay between the announcement, 'The mountlng boits are tight as Is all 

the plumbingf^^^nd the reinforcing phatic response .....»,...,,.„ "good," Or a twenty-fpur second 

.delay between, "How tifhtly should I Install tNs pipe elbow that fits Into, the pOmp?" and the > 
reply «'*only snugly."*. < . 

5. THE SEVENTH DIALOG ^ \^ 

We had expected that the variations Jn style and syntax among the dialogs would be 
Influenc^;^ .more by tt^e differences In the cbncK^ons under which they were conducted than 
by the irilivldual differences of the participants, Iisopreststor^istically, this Is true. The firist two 
dialogs ^ave some common features that set them ^lightly apart from^tbe. others, and4his ts 
probably attributable to two factors: l^e three different participants knew eaclvoti^erwe^ 
were all professionally interested In arUflcial Intejiigence. Many of their utteraribes weire 
Introspections about what was going through their mfnds as they solved tt^e "problem in front of 
ihem. However, It was relatively easy to fxtrat/t the utterances that were relevant* tSTth* 
immediate task and these were much like the Vic? in Dialogs 3 and 4 where the apprentices 
end the expert had never previously mat and whe^ the expert was by profession a plumber. 

For six of tt^e dialogs, some obvious differences yvere sttrit^utabie to the variables of 
visl on and monitoring. When I first saw the transcript of the seventh dialog, the only one at which I 
had not been present, I was struck by the formality of the styi^ and redundancy of tt^e syqtax. ' 
The exchanges In (18) exemplify these features. 
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The front of alh object is established by convention. The front Ma car may be behind a sender or 
repeiver; it l|S stilt that par^ of the car that gets there first when the car is travetting nbrmatty 
along its mmp>' horizontal axis. Tl^ front of a boolc is what the. reader get^ to first when h« 
reads it m nor.jrnal order, and which part of the bopic Ihsl is, In relation to tlie boolc's covers, 
depends/on whett^er the Iboolc is written in English or l^brew. In the exc}^ahge of (21), the 
apprentice cannot interpret the phrase In front* because he does not Vriiji^ tt^e experfs 
convenfion for orienting the compressor. 



(21)/ E: 

A: 
E: 



I assume yqij positioned t 
pointing toward tlwfj; 
Which side t^ d^^KiCicait tiie front? 
Tt^e side wjitrrff^e Sears|ab^nrtKe tanlc. (Dialog 7) 



imp so that the jpng^protruston, tt^e oil drain, ie 




Dne of tlj^^^tSnctions 6f utterances that was sometimes overtly marlced is Iceepirig the channel 
il^etween^^jsender-receiver open eind ready to use, even when information content Is low. Such 
utter^ndes are said to have a phatic fiiiction. They inciude greetings and politeness forms 
andotl^r social and ritual expressions. They also include the encouraging murmur of the receiver, 
^often overlapping the Incwning message, so that the receiver is simultaneously receiving and 
sending.' ^ - 

Many of the iitterances in the dialogs appear to emphasize this '^function; for examplei 
"yeah, yeah," "okay," "right," "fine" L^ck of vision alone did not affect the incidence or type 
stronglytbut when direct voice contact was lost and there was a delay in response caused by 
insertion of a monitor, the effects were noticeable. There were expresslojts of anxiety about 
the functioning of the channel: e.g., "Can you heaf me?" adc}ressed by the? apprentice to the* 
monitor, who was waiting for. a long response from the expertyto be typed out .before relaying it 
(Dialog 5). It was quite apparent to experts, apprentices, ahd monitors thaltheiikaya and all 
dgbts had an important function As a matter of fact they have atl^ast two distinct functions. Dne 
is to signal that the channeUs working successfully and the mes^age^has been received; the^' 
other is to signal readiness totiitcetve a new message.^ 

The utterance most overtly marked for successful reception was ''gotcha" (Dialog 3). This 
'function sometimes combined wlth'Hhe previously noted function of checking the decoding by 
partial repetltlon'^'of the message JiALsent. Sometimes the repetition had an Intdn'atlon and 
pronunciation that seemed Imitative of1nlB*prevlous message and not characteristic of the current..^ 
sbnder. This may gho have been Vecognltlon by synthesis,* txjt it sounded mpre like checking 
and reassuring the o^r sender-receiver, 

The second functloii signalling readiness to receive a new message, proved unexpectedly 
Important. There have been several stu()fes recently (e,g., Yngve, 1 970) of the visual and verbal 
cues by which people . recognize whose turn it is to talk. In those dialogs where direct qontact 
was broken between the two participants, there was considerable confusion when both tried to 
send ntessages at the aame time. In Dialog 5, the first of the Indirect monitored dialogs, some 
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(22) a E: Are you now attaching the tubing to the elbow? » ' ' 

A: The elbow and tubing installation is completed 

b. A: Is it correct that the strap Is attached to the pump by one of the cylinder head 
bafts? 

E. YeSi that is correct. 

Listening to tra tape confirmed the impression of formality; the speech was more deliberate, the 
intonation lessyvaried than that of other dialoea 

I wondered if all the differences were due to the fact that the apprehtidB was more 
knowledgeable about compressors than the others and did not know/the expert. Finally 
someone told me of a thlr^variable; This apprentice thought the expert wn a computer. When 
the/ told himjbe^pert was another humarv he responded with an appropriate exclamation. The 
opejiU^g^ex^anges of Dialog 7 are appended. 



Appendix • 

Protocol text of session beginning Wed 20 Feb. 1B74,1Q:38 ' j : 

10:39:13E: Goodmoirning. I woUldlikeforyoutoreassembletiif compressor. ' 

10:39:41 A: Alf right Pm supposed to just start dolngthat'and jisk any questions? 

10:40:01 E: Yes, I may ask you what you are doing as we go along. I suggest you begin by 
^ attaching the pump to the platformr 

10:40:40 A: Seems reasonable, 

10:41:49 E; What are you doing now? 

i0'.41:58 A: Using the pliers to get the nuts in underneath the pump platform. 

10:42:30 E: Ok. I assume youipositibned the pump so that the iongest protrusion, the oil drain, 
is pointing toward the front. 

** ' F I. ' 

10:43;17A: yWhich side do you c^t front? 
.10:43:29E: The side with the Sears label on the tank. 



10:43:45 A: All right 
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10:43:58 A: Do you have an ilternate better way t^get the nuts in underneath the platform? 

10:44rl6E: I wouldsuggest noldingthe washer and n\it in one hand and the screw in the other 
hand Start the rut that way. 

10:47:34 E: I realize this is ddfficult step. IHave you anyV the nuts smarted? 

10:48:04 A: Vm tightening tl le bolts now. They are all in plL«. ^ 

10:48:20 E: Good. 

10:49:37 A: '■ How tightly shiuld I install this pipe elbow that fitk into the pump? 

10:50:00 E: Only snugly. 1 he elbow must be connected to the tubing that connects to the tanic 



The end of thi 
tubing. Thatdi 



eibow that attaches to the tubing mu^t t>e pointing toward the 
ection should determine the tigNness, 



10:51:20 A: Fine. 

10f51:42 E: Are you now attaching the tubing to the elbow? 

10:51:58 A: The e^bow and lubing installation iscoinpleted 

10:52:17E: Checic the nut where the tubing is attached to the tanic It,i\ay need to be 
tightened. \ 

10:52:49 A: Yes I tightened thW 

10:52:58 E: Good ^ 

10:53:36 A: Vm left with a smajl rectangular plate that It Isn't obvious what to do with. 

10:53:36 E: the small metal strap Is^a brace for the pump and should be attached to the^ett 

^ housing and the top of |ne pump. 

'10:53:57 E: That's th&strap, or brace. 

10:54:20 A: Yes. ^ 



10:54:5T'Ri Isit correct that the strap is attached to the pump by one of the cylinder head 
.^boltsT 



10:55:09 E: Ves, that iHcor^^^ct 
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10:56:37 E: This step completes work on the front side of the compressor: 
10:56:57 A: Yes Tve finished installing the strap now. 
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